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(57) <«EiE*) 
[HUB] *#«t58}Sffl*«Efflr«c:i:tt<. PUfifM 

HSft^S] (a) ^ti^'J-f V^T-t- V%,&rS/ 
Sfc«aiWJ<V->7t- hi. (b) 
fc-IS©£j£tt;fc^]M^£^£U 4 0 0g/tM0 

*3<fctfi&gKjSi;T£<=>K:. (c) H-'SfiEttlSiH^g 
»SHi£fi$J*5 4 0 0 gX^l/J^/J^^fr 

J F*^^-r^.^^SiJ«h* t (d) fgr£#J> (e) te<&> 
fccfctf&MKJfc^T (f) ^iD^J©#ffiTfc*3 

(b) *i. T5UT£fr;*nSf"fc;#*j. 

[B-<0-CH-CH-) n O-CB2-l n C-(X) 0 I 

I I 
R R' 



( 2 ) 



1 



[UURJHl] (a) V->7t- hiJcttf/ 

'MV->7^- hi. 

(b) '>&< t"b-flOR«tt**JH : ftff#l'. 4 0 

(c) H-fcHttte#?«»«ffifi»J*3<fctf/£fctt4 

0 0 g/^;u«tO/h*^»^«*#-r43ia«SiJi:S:. 

(d) gttffll. 

(e) JfeMg, *Sj:tf)85>SK*:i;TS6»:. 10 

(f) mtiumnft&TlZjo^T. fcl&Zik2>Z.t\z£. 

±tStft/£# (b) *». TSCI 

[H-(0-CH-CH-) n 0-CH2-] ra C-{X) o I 



R' 



T*b£tt. *^r**^9 1 ;u. x?;k c, -c, 7;i> 20 

R' #*?;k X^Jk C, -C, 7)^)1. ^>v 

Jk 7K^. 

1*^3. 

X#n-7;U*;k <V7MJK **7)V*)l, ist 

□ 7;i-w, 7^;p+;u. '•OvJk 7U— 

n«i*U m+o = 4tfe5i|&0'M<ifc- Jftgro 
ft^*S^tt5ii*»att5^. 30 

t-rs. »*js (1) o^ffio 

7;l^U>**:>h*<fcroKj££j&4&T&^TJ/2 7 0 0 
mg KOH/g^f>2 0 0 0rag KOH/gfflftl 
CfiWt Kd*^;H&£WT-2> CI AT 
#JS (1) O^ffi. 40 

(b) . (c) . (e) . (f) O^ltSH^bT. 3 
5 0Sft%rofiJ-&-e^ffl-r-5Cl t£¥f®.t-?2>. if 
*JS (l) roTjri. 

[»>RJS5] ftft (a) . (b) . (c) »6ft 
SPU«K3£i8fls:©m«»::»LT. '>&<tt>3 2H 

(1) O^fio 

[fl!#JS6] S?fflmtWU'fV->7t-h 

(a) y7i"JM^> 4, 4'-. 2, 4' - 50 



t#M¥ 1 1 - 3 4 3 3 2 6 
2 

*«ti;2, 2' -vMV->7±-K ^'J7izM'J 
• /^l^tflX V->7-^- K h'Jl/> 2, 4-fccfc 
#2, 6 -5MV->7?— h*3«k^±i£bfc^U'f 7v 

•5^»K#'.M V ->7-J — hT&* -Jit" 5. 

W*JS (1) ro77&. 

(a) 3 0*^8 0il%©y7i-;l'/5'>y-1' 
V->7t-Mttftmt5. v7xx;M*>>M 

(1) 

[»#JH8J ttffl*n*ft6* (b) 36*. 2 *>6>8© 
WfiE1443j;tf4 0 0*^6 0 0 OO^ft^tS-SU 

(1) frb (3) OHfW©^ffi. 



(b) 2*^8© 



■gfiH4*5«fctf4 0 Ofrb 6 0 0 OC^fiSWL. 
'Ptt< th-mm<n7)Udr\y>^^r^ h*£. '>&< t fc 

—11 rot h*u^->;i/, 7SyfcJ;o:/£ttti)M*y 

<t Lxro4>&< <h t>— «g*ro^##5-ft-&W::llK * 

ctsnitn. (i) a»s (4) rou-rn*^ 
ro^ffio 

[»*3S10] ffilStlSft;^ (b) 2^b8 

ro , st6tt*3«tt/4 o o^b 6 o o oro#^S£#u a> 

5y*;U#>K. 2r#tti;E7 7 5>*5«fctf7p'J7S>. 

A7Jl/ft K*5«ktfv7;i/#/-.)k7 5 >ro*^bil«" 

fin£ltT#bft-5#UX--7;ktf U:t-- )\,T'$>2>Z.t& 
#®tf€>- W*3S (1) (5) OUfftfrO* 

[11*3111] fiSffl^nsffi*^**, 1. 2-. 
1, 3-fci;tfl, 4-7iZl/>-77JX 2, 3 

2, 4-> 3, 4-i5<fctf2. 6 - h U U>>*7 5 
>< 4, 4' 2. 4' -*5±^2. 2' -y75y 
•/7i;JM^>, #ij7i^U^fl/>#U7S 

^Wiiip'j?; >ro'>fr< tfc-asrog^tiro 

5. (6) ro;£f£. 

[M#igl2] ffifflSn57Ml/>^yK^ 
i. 2-^aifu>^-+vh**5J;^/^fc«x?U'>^ 

t->l«T»5uiSI#Itt5. (5) *>e 

(7) ro^-rn^ro^ffi. 

$n5y7D'<>^> (dl) T-S»^C1 t^^gitiT 



( 3 

3 

-£>. mjrjs (i) (8) ®^fn*>o*ffi. 

(d2i) ->i7P^>^>- ->i7 a^^-y->*fc^^ti 

(d2 i i) ->i7 0^>^>fcJ;^/*fett->i'D^+ 

2) T*5:tS»itt4. W* 1 ! (1) < 8 > 

[fflt#J51 5] ffiffl*n*<k^«l (d2 i i) n 1 
-7*^>. -(V^X n-^>^>. -YV / ^>^>. 
^JUtfJl-V- K 1, 1, 1. 3, 3-^>3?7Jl^ 
D^>, i, l. l, 3, 3-t>i'7il'*D^D^ 

>. i, i, l, 2 -^h57;u^-px^>sfe«cn 

6©iB^«T»*^fcft»«4:i"«. (12)© 

[«i#jhi 6) ibjrjs (i) (io) (D^rnfr 

©#}£T8ififi£*'i-5# l J "5 U^>®K?S?&#©. tM-&W 
1 7 ] _LK5£ i ©fcfc*©. fi«snfc#ftfe 

&. 

[0 0 0 1 ] 

[tSffittlf] #fS B J«. (a) riCSflffl 
#'J-f V->7^— hi:, (b) '>&< fflOEffctt 

(c) H-'BflEtta«i£fi»J*i«fc^/*fctt-tE (b) 
tffi*-r«*«ffll4:t. (d) fgi&SU. (e) MK. *s 
i^gl:$CT$bl: (f) ^l)D^J©#fiETtc*3ti 

iSig-rs^te, ^©pusiK^^ft:©. Pfliesr^r-r*}* 

U. i$«gB. JDiaSB©^P^©fe«6©> Sfctta^* 
[0 0 0 2] 

#-h*&i*rt>£f&-5> i b<tt# 

ttftgiA^SJjS^nT^Sir&fclX h*-f 

i* ©*J0£ffl * fc«M^Bf« ©£1$ * . 

&*fej*$* i L T© P UlMiiaftT^t^u t h'Afti 

n*atfft b an. z. ©«fc ^ &§3o n D#ti£fe©£is!t£fE*a# 

TMt5fc*. cniffiE©. »Sb<tii^JE©)E 
[0 0 0 3] pu®M#gr&#©§S£7j?£fc<fctf-?-©. 8 



) «rM¥ 1 1 - 3 4 3 3 2 6 

4 

#*p. ip^ft«tc*5^-5ff^«i tT©ffljiicwr 

-fcMk yx^y-C^l- F^hJU, 7* — 
J;tfF*h;k A. ^tM/>I. 1 9 6 6 ¥1 1 NR. 

h*^h;k *i>T-;i/. x;i/?;u«. i 9 8 3^m2KS 

© l~/7>X h->3. h7. A>h7"-7J Sg7#, r7j?«J 

[0 0 0 4] ^<0«t5«C@WCa-r*Wr»PU««5fi?& 
10 flctt. «»<0ffl«5. W$©#'M Vv7t- hi. '>fc 

*8&©. fct&W^tf^S©^^. »*b<«#'Jxx 

tt. S;Jf/j:ttltt#tt©PUJiKf!ta<*^t#^tl5. 
[0 0 0 5] WJRM4PU?8KfSi&#£t!f&?'*fc«><&» 
20 feftJiLTW:. ?DD7^n*-#> (CFC) . Z 

tt. fiJUf ^^;:fc^7£:*V>Jf®«KKi^&£i^ : fr* ^ 
T<A•^>S#^^S^©F3fi-e;&&. 
[0 0 0 6] fct, CFC^ltti^fiiA-t'fct 

[0007] Rffl&s&n 3 5 1 6 1 4 (*ffl!& 
ft 4 9 7 2 0 0 2^aj*ffl«) i:in«. ftrntmit* 
30 JR. a#3Hb&<fc*i&. A*^at»*fcl±'>^< tt>- 

'>&< i t> & it*/* u -r 

©'>fe< th-m^m^mw.^^'t z>'Pti.< tt>— 

S^©tt^Wi^» : f»©ik-&tli. Jtl^Mffi^T*©^ 
40 Ulittfiffl *3 d; t^/Sfc (i^giJ i ©S^« + CJLft* L 

r^.^^T'^x^-y^^nte.n?.. -© 

a^^kt>b<«is**it^fe©^ca^^fes 
ci. ^nb©^ta^j^*ifi5 3x hT*s di*3<t^cn 
e>^?asijcfcft^iLT. fiscfiiiai^ssutt 

50 [0 0 0 8] B?4#S»M 4 1 4 3 1 4 8 n^mz^il 



( 4 ) 

5 

S»?a»J (d) ^/&ffl*ltJ£» (a) , (b) 

(c) ^»»ttt>b<«^»tt^^ '>&<fe-ia©fi 

[0 0 0 9] Cf»e»ttOPUSHl58*#tt % SfcftW 
4 2 1 2 6 9 ^iiffl (*H4#S^ 5 0 9 6 9 3 3 

[0 0 10] J£«tt*«a«)T(E^^fc«)lw*«Hm^tofco 20 

Tans** ^itp u«K58a#*K»«-r***a© 

[0 0 11] tni:t>4^to6f» 58 J&#* 

iff. CtfcftKlBKtofcSliPfBHUff, »*BfJB«ci!Ki45 
[0 0 12] 

fcWtfc^KSh&l^^ &^ol 8mW/mKcJ:Ot<7i 
h?)&fltj£# (A) , (B) tt, BfB^ttSr'frU P 

ch m Pts® t o nn c » a fc»«tt*« fc & a tf & b 

[0 0 13] 

[Si^MtSfcft^g] L*£Jc, ±»<0HM& 
^UBMH TSCI 
[0 0 14] 
[ft 2] 



4#BB¥ 1 1 - 3 4 3 3 2 6 
6 

[ H- ( O-CH-CH- ) n O-CH2 - ] m C- ( X ) 0 I 
R R' 

Tgt^n, AoRA^fik x^;k c 3 -c. 7;u 
R' ****\>k x?;k c, -c« 7;u* 

;u*;k y^pyjwk ^>>*;k 7U 

-j^fn^ntftu, m+o = 4 £fcz>&ote'Pte< 

t fc-l«(0ft^«lS:^WTa»fi!t» '(b) £ 

[o o 1 5] -rftfr-^ *&w\z&v* (a) 

-h£, (b) '>&< fcfc-aoEfctt**!^*** 
U 4 0 0 g/tAiD^^KWoTO^^ft 

(c) H-^IBtttt^MWtt**!**^/*^** 4 
0 0 g/^iO/hS^^SftfrrsWWaUt*:. 

(d) 58?&39, (e) Mtt. fei^BCrtJUTSS 
fc, (f) *Ua»«)#fiETK45^T, EJ6*4*^t»- 
«k0, ft^»ig»tt ft#T4# 'J f l^^ 
Silt^atfcoT, ±13«fiE» (b) TSI 

[0 0 16] 
[ft 3 ] 

[ H- ( O-CH-CH- ) n O-CH2 - ] ro C- ( X ) 0 I 
R R' 

t^bsn, WRj)i/f;k x^;k c 3 -c« 7;u 
*;k r' ***^;k x^Mk c 3 -c. T)i* 

;k 'OvJk 7KH, n^0^b4, m^l^b3, o 
#1**63, X**n-7;U*;k <V7iWk **7 
;U*;k y^D7JWk T7)V*c)V. ^>>>;k 7U 

[0 0 1 7] ±5ELfcSCl CO/fv'J^-;U«, 3 0 0^b 
I 3 0 0mg KOH/g, :tl:5 0 0*6 1 1 0 0 
mg KOH/gOh h'D^x;i/Sc^^"1"^^^W*^ 

[0 0 1 8] SI OftftHltl/Tfftl/^©!! 7 00 
jd^ 2 0 0 0mg KOH/g, ffll<^7 0 0*b 
1500mg KOH/g, 750* bl200 

mgKOH/gBt^. HJ^D-JU'/OAO, h 

[0019] ft^tJ Itt. «» ( b ) , ( c ) > ( e ) 



( £ 
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tJcfctf (f) c^ftftKMLT, 3*6 5 0liX©« 
[0 0 2 0] *«K*fe^i3^T«ffl3n*<t^«I I 

[0 0 2 1 ] *»WOffiU^»Mi:J:nH Jg/S 
(a) , (b) *5ck^«^^J:0 (c) tt, « 

ssntPUfflRM^, '>a<tt)3 2x«o*ii 

U^Mfg^* tfe 3 2 %cD^#KSte. 

tf63)r#*#U«< V '>7t-h (a) , *&ttt>^tf6 
{fc^tt (b) feitf/tfcfitt^M^aEiW^i^ 
/*fc»43B«»j (c) frsfcfcsanf**. 

[0 0 2 2] PU«K5B«#0«M5*tt 
[0 0 2 3] $^ffii:d;DPUIg^^S®t 

[0 0 2 4] 

[0 0 2 5] (a) *3ft**#lMV ->7t-hH 

*na#4i»©, imam ag^sc, ^sbshs*. ntu: 

[0 0 2 6] 7^U>»l:4*e» 1 2H 

.(Dg$Jg : f^tt^7Ml/>y^Vy7t-h, 0*J* 
«H5 f *> 1. 12-^V->7t-K 
T-h^^^l/> 1, 4-y^Vy7t-h> 2-;*^- 
;i/^>^^^l/> l, 5-y^yy7t-h, 2-x 
2 -y^;i^^>^^^i/> 1, 5-v-TVv7 
K ^ h^^U> 1, V->7^— 
<L ^fl^+tM^U > 1 , 6-y1'Vy7t-h> B&SI 

<Vy7t-h6«ttfl, 4-^Vv7t-h, Cti 
&Att*S^KK l--fVi>7^-h-3, 3, 5-h 

U 5 y /7t- h^^-Jl/- v^n^\^rit> 

KV$D>y<yy7t-h) , ^tHob'JU 
>2, 4-&<£tf2, 6-y<Vy7t-h, -tlbS 
ttfcfi^flK 4, 4' 2, 2' -&&tf2, 4' - 
y<Vy7t-h, CtlbSttM^*. 
<yy7t-h, mKYL^yvy 1, 4-SMV->7 

t»**^-f y ->7^— j:^ # »j *f y v-7^— h , 

;*^> 4 , 4' 2, 4' -&J;tf2, 2' -SM 
yy7t-h, ;ins»tt#iE&«K y7x'JM^> 
4, 4' -&£tf2, 4' -v^y->7^-h<^S^ 



, ) #SS¥ 1 1 - 3 4 3 3 2 6 
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tt. 4?U7xzMU^f^U^yy7t-h, 
x-jM?> 4, 4' ~, 2, 4' -£±#2, 2' 
-y<Vy7t-h^f> #U 7x~JU#U 
> 3pU<Vv7^-h (fiMDI) , fiMDItHJ 

u> v-r y ->7^- h t<ojE-&«T»s, 

[0 0 2 7] «#U^fVy7t-hH 4itt©*ffi7? 

S!it$n, ^ti:Mts*U7^>^xy><kJ:^ 

BlTtl* , J< V y7t- b<httfczK5{i£^/$T£ 

[0 0 2 8] *&, btfLti8kll* J BIBtt< V'>7t- 
K -Tfttofc. V^7^- h*3«ttX/*fctt# 

D77t-h, ^ u b ^ >> *;u#v-f5H. -fy 

20 y7?7-K ^l/hy^^cfc^/ifc^^l/^^ 

sm y y7t- hftj:t;/sfctt*u -f y v7 

U NCO»*«4i©3 3. 6^bl5li, C^{13 
U*-;k y7Wl/»^ , J^^Sfc^6 0 0 0 ^ 

t©»fi*tt5# , J**'>7;^i/>^ , J n-yi/T* 

&K^nfc, y7x-JM^> 4, 4' -SMVv^ 

K i@^JWt)t<tt^^*i:bT^ffi^n#^> ? 7 
30 ;i/+i/>t)l<W l J7Wi/>y i Ja-;k {&]Afc£v 

MtS^nf:y7xXJM^> 4, 4 ' -i5«ktf 
2, 4' -SMy y7t- H«^**fctt±«ElcJ:0* 

Ksn/taMD i ifctthu vy 2, 4-*>b<tt 

2, 6-yWyy7t-ht*S« 4IK#tT 
2 5^63. 511%, Itl:21*614liXON 

cos^t, Mni^rf'jxxfj^u^ 

y7xXJM^> 4, 4' -y<yy7t- K x7 
x-;U^^> 2, 4' -43<fctf4, 4' -<yy7t 
-KBfi^tt, hUl/> 2, 4-t3cktX/*fctt2, 
6-y<yy7t-hSfcttaMD I t*6BJfi*ft5 

t^aasnfcskJH' y ->7t- m*, s K 

S^J:^/^ y y7^ 7 - hS$:W I, £§IC# 
LT33. 6^6 1511%, 3 1^b2 lli%<^N 
c o»mt 'J < V '>7 K «^tfy7 
50 jL~)i>*$y 4, 4' 2, 4' -*«tr//*fctt 



( 6 ) 

9 

2> 2 ' -myi,7l— h*5<ktf/*fcttHJ V> 
2, 4' -£J:tf/£fctt;2, 6-/MVv7t-h« 

[0 0 2 9] ±iEwacK#U-f 7->7x- Hi. 

-K «*tf5?:7x=Jk**> 2, 4' -. 4, 4' 
-y-fV->7t-h- 1MDI, h'JW> 2, 4 -*3 
J: /*&tt 2 , 6 - 5M 7 ->7*- h 
•5. 

[0 0 3 0] fflfcTfffflTfcO, foTPUiSifS* 10 

* sat -r * fc# »= s * L ^ ^ fc * nT v ' * 

W<$#U-f V ->7t- Hi. "5 >&$:ft-oT&iO . 
3 3. 6A>f; 1 5li%«NCO»S:tft53StSWi 

is 71— K ^7xr.JP^^> 4, 4' -/I'VyT 

£<$lS£:teffiMD I . Cii:y7irjM?> 4, 
4' 2, 4' -33<kU:2, 2' -y-fVy7t- 
K #U7i-MU^fV> *U-fVy7t-h, 
h'JU-> 2, 4-*5<£tf2, 6-y-fVy7t-h. 20 
3 0*^8 01155. itC3 6*»64 5liXOy7 
x xJU**> -^Vy7t-hStt^^#t5fi 
MD I £S$<h-T5i!^. J3i^>fe< t 
±H5#'J'f 7-/7t- K MiMMD I CDig-grtK $> 
5^BhUI/> y-fVyTt-hifiMDItOil^ 

[0 0 3 1 ] (b) '>&< <kt>— fi(DRJC14*^S"??r 
$*rr*fls£«l (b) tUtt. 2*58. C(H::3* 
5 8<Z>-gtE14. 4 0 0*56 0 0 0, uti:6 0 0*5 
3 5 0 0 ©^«&Wr-55R'J t FD + y;Wt^t!iW 30 

[0 0 3 2] *-<Bft{*«libT«, jpiJ^tfX-xJUK 

^•j^-;u*^tfe»n-5. u t h 



*1 0 Omg KOH/g^O'l^^'J t h*D + ->;P 

[0 0 3 3] jgSfe^'JXXx^'J^-MA, 
t£, KtHH'f & 2 * 5 1 2 0ti^*M>SE. utt- 
0*sfHi§i^&8*5 1 2©^tiy*J^>8t, £«7 

SE, rl/7^;HfcJ;l/H4t75'k>y*M>if 
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^^;w»*J:tf75?tr>«o. f«utf2 0~ 

35:35-50:20-32 roa*fi]-&lw*3ttSg-gr 

?;i/fi7-7t:>i©ig^< 7^;pB!. -fv 

7^;uK*3=tu ; 7vt!>Kro)g^^, £fc&;i«<®. 
^;U^^SE*3«t^7>?t!>KroJi^. fk7^Mi 
7i?tf>K©S^«l. d^JU^JUft^J:^^ 
t°>KroH-&%T'$>S„ 5 C^ffi 097,11/ 3 

ylfl/>^'j3-;k 1, 2-*fcttl. 3--/D/1 
>v^--;U, ^7"OlfU>y'J3--lK 1. 4-7*> 

3?*-;u. i. 5 -^>^>s?*- i. 6-^tJ- 

>v^--;i/. 1, 1 0-r*yyt-)l', yjiro- 
;k h u *?-o— ;i/7 , DA>rt«iStf ens. x^>->*^- 

-;k -/Ifl/>i"j3-Jk 1. 4-7*^>V^- 
;k 1, 5 -^>^>->**-^- 1. 6-^^it>> 5 ^ 

)V. 1, 5 JWSitfl , 6-^-9"> 

h>. 0|;L«e -*7*d5? h>*fcttt h*D+v*;P 
#>i£. flsjx-te'w- 1 Hn + y*7'a>S- tKa + y 
£Jg.#&* 5 2 ft -5 # U XX x )\>*—)V -5> 

[0 0 3 4] jpiJXT.xJUJp'J^-^SrSt^TSfcfetr 
at/ifcttiftSOBSiBflc. *SJ:tf*ffi7;U3-JUft. 

;Pa*>fei:©^?Stt^W#fflm^(zt3^T. 1 5 0* 
b250'C. Z\t\Z 1 8 0*5 2 2 0*C. ^M)Efcb< 
t±MffTCO/§Si=KSi-C. lOiOWti, c£K2<k9 

>^fc<fc<>*/Sfc«^cD^S^feJ;0 : #«7^3-;U 
tt. 1:1-1. 8 . :tCl : 1. 0 5-1. 2©t 

[0 0 3 5] ££C*WCffifflSft*tf 'JtHn + S'^ 

^^UX-x^^'J^-^T'^oT. dftttiiftlWTjffi 
fCJ:0. «BJAtf7;i'+U>S4 3 tC2*5 4(lcD^^^? 

T h'J ^Afcb<«73 , J ■5AO7K®Eib^)<0ie>^7;i'* 

L<WJ7Afflxl- + yt-', AU9i.'fV7"a**y 



( 7 ) 

1! 

[0 0 3 6] ±a!7JP+U>^*->l 4 'tL'" rli - WAtf 
f h7tFD77>, 1. 3 -ya tfW>^^v K, 
1, 2-fcU<«2, 3-^l/>**->H, 7^^> 

mt7)\<*Mt, */7**)M* ->*7J^+JKbx^^ 

>y7 5>, yXfV>h'J7=>. MJXfl/>MJ 
75>, 1, 3-7 , ntl/>> ; 7 5>. 1. 3-*fcte 21 
1, 4 -^fU>y75>, 7XU>, 7i-W>v7 
s> 2 . 3-. 2, 4-. 3, 4-*5«fctf2, 6 - h 
UU>v7=>. 4. 4' -. 2, 4' -*3J:tf2, 
2' -/7i/y7i-;M^>t'*5. 

[0037] ine^'Ji-r^w- ^te- 3^6 

8. :il:3A>e6©t«ttfeJ:tfl2 0!l^ 7 7 0m 
g KOH/g, itl:2 4 0?l>e.5 7 0mg KOH 
/got Kn*->MS:ft5. 
[0 0 3 8] Setfl&W^'JX-xJU^'J^-^tt. W 
7Ll$VkW$W£ffl 2 3 9 8 7 ^£:$6 (*H#f i F4 2 9 3 2 

|JX-?;U#U*- ^»»«. B?4#f ! F2 9 4 3 6 8 9 

*t&?8 (*aft#t i F4 305861 ^^*fflS) tcte^sn 

ijx#*->Hi:x**i/*»«fl:«l^6>Hfi*^*# , J 

•?--#ux-?;u#u*-;u< iw*u*ib&hi6 220 

4^»SS (*S#«F4 5 3 5 5 3 7 nWWm) %tz\$B 
ffi#ES3 3 0 0 4 7 4^EM»K82*2*lT^*«fc3ft 

JR. mWftm'&Wl 117 5 1 ^'xiSS (*H#I ! F4 2 4 3 
7 5 5^Bj-aBSt'f2i£2ttT^3<k5&# l J t Fa*-> 

1 3 6 5 7 1 (*S4*W 4 5 1 4 5 2 6 *t911ffl 

») CSBttSnT^ii^tth'JX (hKD + ->7M 
JW -f7->777-h-#UI-r^'Jt-MS 
ft. *i«fctf HillttHfcPIl 3 3 4 2 1 7 6 #*s«fctf W 3 3 

4 2 1 7 7 (*B^I^4 5 6 0 7 0 8*»91ttlft) 

[0039] ^ne>#ux— r;UJl?'J^--^«. ^'Jx 
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!iTGeffl£n*#3. #'jx— fM'Jt-wi 

^57 h^UX-x^^'J^-^Sfcli^UxXx^* 

o:/sfcii7i / - jut* u fcs^sntt*. 
[0040] -©t Ha*->^ : fr^ | J7-fe^-;utt 

3-JKO«te»^^Un-;P; 4. 4' -ytfD + yi 

h * -> - V s * f )\< * $ y £ ft fct^-y- > v .t # 

- ji/cos^ c ck o t to SiS $ nt# * . 
[0 0 4 1] ISftb H D+i'W# l J *Mt- h 
te. ^ngft^ftico. flJAlil. 3-7aA>-y*- 
Jk 1, 4-7'^>v^-^> 1. 6-^^it>v^- 

;k s?x^k>yj h'jx?i/>y | J3-;« 

0 [0 0 4 2] ^UlXf^SHCH ^*attco. fig 
t. ^fiH4©fiS?0fe<t^/*7c«Tfiafn7 5 J 7)Vn 

--;k Sfett^ , e«6tt7^xi-;pt7sy7^xi-j^ 

[0 0 4 3] S & C«KD{fc£*9 (b) tLTIt "<>5? 

CU7-^'Jt-JHl 7x/"-Jk *JUA7;p-rt 
io K, ^?,i:(iA7*M7^ftHt. #<Mil»J£7;i' 
3-ju*>6«jssn, bwhwm*hi 1 6 3 0 8**, pi 

116 3 1 0*ft4MIKlB*SftT»r»a. 
[0 0 4 4] ;i£:tlff£bWb£l£) (b) ttXB. > 
VJl/th-Jk h l JW>v : 7S>. v7x 

xjMi'yy?; >©7jio*->;Hfc*iStt. -?y~v 
tiig^tico7;pxi + yMk*.imi& «k ^ - *t- 5 <t ° ^ 175 

[0 0 4 5] (c) PUSf^tSftii. 3Ml^ftSi]*5«k 

ajirLTte. 7M;-^7 5>. Cif:4 0 0<t0'h 
dtlC 6 0*^ 3 0 OCO^^F-ftSr^'f 5yt-Jl- 

-;U7 5 >*JJ:tf/*fctt-f V7d/V-^7S >. v 
7;u*/-Ji-7S >. «A(i"yx^;-MS>. N- 
50 ^fikyx^y-^Sy. N-xf^yX^/-^ 
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£ # "5" £ 7 JU* 1/ > v 7 $ > O RJS£fiEW > 
WAtfN. N, N' f N' -T"h5 (2-fcHP*5/X 
^Jl/) xf 1 l/>> ? 7^>, N, N, N' , N' -^h^ 
(2-fcHn + y^Dt:jW X?U>:/7^>, 

ga-;k l, 3 -7un>*S*—)V* l. 10-tA 

1t>, 1, 4 -^VS*:*— 1. 6- y \^^>v^" 

>, MJ*-Jk 2, 4-fcitfl, 3, 5 

-hUkHD*'>^a^*>. ^UtD-;k feci: 

= >W^/^fc^7^y7xzW^X fiJ:« 20 
m^»^^l.Tmj^Ufc7;l/^/-^7^>, 

[0 0 4 6] PU«HHB»**«JSTSfcftC 

n*«^^tt, ^UtHn^yWk^ (b) OfiSH 
0^^)2 011%, ^tl:24>6 5li«©«| 

[0 0 4 7] (d) pu«K5Ete#£smT*fc«><B5B 

J&SUiLTtt, xi7D^>?> (dl) Srttffl-T*©^ 
£?£LA>*, (d2) (d2i) i/9W\>9>* v£ 3C 
u^Dr>^tc\icn^<DM^ts (d2 i i) 

,&*i i qx;£d{&k »*L<tt8 o i c«toiSWk'& 

^£<7j?g£$) (d2) fc, WTSffit^l)ui^S* 
SIXTHS, 

[0 0 4 8] »»flfcl/T««Sft*±iSU&J:'5fc{fc 
— r\Jk #<S:Zf7 WD7 Jl/# ^l 3 * 6ilte'tl£p * 4' 
y7'^>, n-^>37>, <y^>?>, $<E>^^X* 

oteistuTJVtiy, v?*5^ux~r;k *^;ux^;u 
x— ^;k /^y^ux— -r;k yxf^x-f;Ko 

J;3&^7JI^UX— T^k 77>Wi5&y?D7^ 
^W>x--rJk hcDck^^teffixXT- 
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>, y7WD^X 1. 1, 1. 3, 3-^>^7 
Wd7^a 1, 1. 1. 3, 3-^/^7Mny 
un>. 1, 1, 1, 2-rh77WDX^>, 
KDX?>, rh77WDX^/ t ^y^jUtfn 

[oo 4 90 jfsi^jsan #att)«fflSfttH 

%n-7?>s <iV?9>. n-^>?>* 

;i,x-x;k yxfjl^x-f;k 7^>, HJ7MD 
/^>> y7WD/^>, y7MDi^>, 1, . 
1, 1, 3, 3 -i>97)V*w79>* 1, 1, 1, 
3, 3-^>^7WPyn/\°>, 1, 1, 1, 2-x 

h77WPX^>, /\y^7;i/^n^u^>(hoom-& 

5Pu«KM*(t m&mmaift <b) ^10011 

Tttte-fe, (dl) 3*6 2 2ftftff. »* 
30 KI45^618, Itt84»6 14li«(O^D^ 
>$>t, 0 36^6 7 ««8S, ff*b<ttl- 0*65. 
0, £££2. 2*64. 5a»^07K, **W«TF 
CDfi^tJ (d 2) T&fr^ (d 2 i ) 2*6 2 2 fi* 
Sf S 1/ < \t 5 * 6 l 9 , utl:9*6 19 fiM^co 

2 i i) 0. 1*6 1 »SU<liO. 5*6 

10, 0*66. 0fi*gBtfX >^n^>* 

40 u *^7;wx «*b«**4o>'>p7;w 
;i/+u>x-^;u, ^<h(c7;u^D7;u^ ><^^ 0*6 

7mSS|5, jf?* b< tel. 0*65. 0, ^<hJC2. 2 
*6 4. SSaSK^TKtiKDjg^ (d2) TfeS, 

[0 0 5 0] pu«K**#fcHjfiT*^»^*»a£ 
LT, ^>^a^>^> (dl) SfcttjES-SSfSffJ (d 

2) «, »^b<te7K<h^wbT, ^-ng^^acositii 

50 T, PU«»a5?a#S:»it"rSfc*«>»)Sffl«lrt» 
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(a) - (O <D>>ti< tb-ffif&ttlZ. i&MK^bT 

[0 0 5 1 ] ±JlfiUfcJ:"5&JBJa»B#tt. WAtfttW 
ttflg£M 4 2 1 2 6 9 5 0 9 6 9 3 3 

[0052] ae,c<fi©astt«fasijtt. 

(a) - (c) C*»tt*fctt*»ttT»0. 3*68 

»fiKffl*fi!E» (a) , (b) , (c) ©'>»<it-» 
**W«4iRI3 5 16 1 4% v iKE 

(a) *»& <c) C«*tt*fctt^*ttT?*0. 3 
8<@<b#tiStK? £*-f £±tfi0>&Sli-&#^fcfc b< 

t fc-Siro-f v 7;i A i^$fi?t 4 *6 6 o 

(a) . <b) *&tt <c) BIM*«4iP 
4 1 4 3 1 4 8^&«fci2«SftT<^SJ:'5ftig£tt?L 20 

[0 0 5 3] (e) fffiSMfii (e) It 

(b) fflt Fo*->;p«£Wfl:£4&*s«fctfffiffi3*'i 

(O OtflK Vx7t- h (a) £ 
©Jg^£l : b<{EjiT&fl:-£$!T~&&. d ©&]>!« £b 
T. ff^b^cott. ^S^K-ffc^. 
>g?©g§ (II) 5 «ISlb8r 

fe§ (I I) . £1 (I I) *9 F7-K MS (I I) xf 
;K+t;7-h, $ (i i) *3«fcz/w« 

-K y-ZfJ^y^f^-K yT'fJI'SVU- 

*»T*JBsns*>. &swa#*b 

' tt. 1, 8 -v7+t-*t*->?a [5. 4. 0] ^>x-ir- 
7-X>, 2, 3-^^7Jl/-3, 4, 5, 6-f h5 
t KDtf'J 5 v>©«fc5&7 5 h'JlWS 
>. h l J77;P7~>. v : ^^;i/^>v ; >iU7 5>, N- 
^fSN/^U* 1 .) >, N-X^JL-^JI/^'J >. N-v^a 
'S^vJU^EJI/JfcU X N, N, N ' , N ' -7h7^7 4C 
;Hfl/>-/75>, N, N, N ' , N ' -7^>->*7 
= >. N, N , N ' , N ' -^\+it>v'7S >. 'O? 

^fj^ifi/>hij7i>, fc*x (y^f;i7J/x 

^jU) X-xJk t'X (v^7^7S/7aeJU) R 
Pit, l-71ft'->^P [3. 3. 0] *9 9>. fcitf 
itlCl, 4-v71fk'->^a [2. 2. 2] ^99> 
©«k'3& = «7 5>. hUX^7-;U7 5>. h'J-fV 
^a/iy-J^S >. N - j^JU^X^/— JU7 5 >, 
N - If^yli' / -;P7 5 >. / -JU7 

5>©i947My-^75>T*5. 51 
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[0 0 5 4] SSCte©a3&*«tt. (v7Jl> 
*J1'75/7JWI') -s-A^kKnh'J7y>. 
Z.£\Zl\ 3, 5-MJX (N, N-y/WSy^ 
otf;H -s-A+-ttHnhU7y>, rb77J^ 
j| / 7>tz^AtFD*yH, «nj^«7h7/7^7> 
tz7bFD + ->F- 7JUft U^RTKKib*. CTx.^ 

MJ*£t b*n*->h\ 7;i'* l J^S7;u3 + ->h\ $y 

^.StMJ^A/b + yF. AU^A-fy7*P4-;+y 
F. h'J7JU+^7> : &X'i'A*;i'^ + ->5- K 0>Jx. 
tt> U7;P*Jl'7> ; &xij7A7-tr^- K $ e>lC»M^ 

KS?w7;u* jgfijtffl«fi&# (b) ©m 

iirMbt, ±3B©«^&^b«ttuatftttt. o. oo 

l*b5£»%. HiKO. 0 5*62. 5fi»%©f'J 

[0 0 5 5] (f) PU««58?&{* # 
gKjfcbt. ^J&aSJ (f) ^t'RiSJi-cr^^i'^Ja 

M. tt*»»*±». «B. 8/i2xU7ffl&£*«*tf 
[0 0 5 6] jfiSft«®?£tt8Jtt. ed*.tfaifs*m©*§ 

Kftofc*. %.rz%m%mm<nfc®\z±>mmT'$>z>, 

Mz.\*Z>£ btfiX;U7 7- h £fcttIil»Jl£©7- h u 

y!^/-Jl'7S>XT77-b> vX^ 

FxxJl^ b < \t*J1-J9-)V* 9 > y^**> 

^, iJy/H >^W7Jl^7aU^S^*fc(±7> ; £xr7 

^iJ">/^*v'7;P*l/>^fi-&»^©ffi© : t^^V# 

ijyD+D-/. xh + ->;Hb7;y*;i/7xy-Ji/. xh 

U y7 K ^x^f)!'. l/-y K^- 

B&W7;U3-^. v^7JU^U yO+U->*««fflStl 
-5. ffliJmSt bT7;l/^-n7;i/?J>*5<fct5# l J^*->7 
MU>&ft5#U7y'J7-ht l J3'v-fe. 9LM 

©tcWffiT*-5o |g®?S14SJ«. a#. (b) © 

10 0li»l:»l.T. 0. 0 1*&5M*O«^ 

[0 0 5 7] *Ii©@6i)*eL.T, ^E*»J. dtlwtt 

£b ditC7>5 1 ^'7'f h. +»— ^>7-f>. *=->7 
1^>H. 7>7-f#-;U. f'jy^-fJk ^JUi7©<fc^ 
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y'yy?, > ^ a >, n^>, vy*D^>^vX-;M8 

[0 0 5 8] ««;fc±tfW«ft*S«tt. <iS']tt*c*fctt 
S6fttl/T«fflSnSut*«T?*» «dt# (a) *S 
(c) ©^IHIKSLTO. 5^5»5 01I%, ilt 

i *& 4 o««xo)fti'&TSj6fi-&«tasiipsnso 

[0 0 5 9] ig^ttKijR^tSlltt. PI^«hUi7>yM 10 

K h'JX (2-i7Uw7u\Z)V) ^X77-h, MJ 
X (1, 3-y^npyDt» *X77-h, HJ* 
(2, 3-yyD^ynh:JW *X7r-h, xh^* 
X (2-^PDlfJl/) Ifl/>y*X77-ht?» 

[0060] ±asu&Apy>-fb*^7 7— hob* 

ffi^ntf^o (a) *b (c) (01 0 

[0061] ±jfio«ffloi&»j*3ck^iSlin»JfcB8-rsa 

bKi¥*B&«IS^ «Atf 1 9 6 2f, 1 9 6 4f> < 

tMx>x, /^u^vt-xaw, r/vf#U 30 

XV It r#U0U^>Xj *l*5J:tf 2«K: 

<£>$g£, 1 9 6 6, 1 9 8 3i5itfl 9 9 3^ ^> 

=Ph ^>Xhyah7, A>h7-7J , *1, 2& 

[0 0 6 2] PU«Hfg?aft*8iiTSfc«>. *T«0>3fc 
R"bU<tt#*K#U-f V'>7±- h (a) , 

(b) , 43<fc^5tJ6i;T*«ffifi»J*<fc^/*fc 40 
tt5B«»J (O tt, 7->7:J— h (a) ON CO 

SO, fif/&# (b) *3cttf«-&^<t0ttffl*n* (c) 
cDS^tt7K^S J f-^H-^M-r^a«f'J^^. 0. 85- 
1. 80 : h ^KtiO. 95-1. 35:1, d 
fcfcl. 0-1. 51 : 1 <fc&«^3fc««^TEtf>1* 

Ncoa»flStt**^»©±E*j^tt, 

1. 8- 1 0 : 1 , Ct\Z2. 0-6:1 \Z-fZ><D1fiVf 
^LK 50 
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[0 0 6 3] PUil^Wfl yU^'JV-ffit-ckO 

[0 0 6 4] rtM^ffi^ffllT, (b) % 

(d) , (e) *5cktf&KKJSUT (c) *5<fctf (f) 

*^#bTM» (a) mm^^xvyy-r- 

K &B#>J<yy7t-S (a) *>L< ttsRLX 7 S' 
(B) tLTR«S*-6<Z)A«c:iK#*ijT*a^4:3J ?! PJ 
[0 0 6 5] lH5B»»tt* 1 5 *S 9 Ot, Ii:l:2 0 

[0 0 6 6] *5fiW*ffiCJ:i5«aan*PU«Kf8» 
2 0*6 5 0g/lO«*, 0. 0 18W/mK 
«tt)/hSV^ WAtfO. 018*60. 0 16W/mK 

[0 0 6 7] I(DPU8K«ia#lt 

[0 0 6 8] 
I 

(A*J«») 6 3. 5fifigEO, tHDt'>*S4 4 0 
yai? d — X-tK 1 , 2 hf U>**vH 

sift<*>a#jna-a-sc tt«t t)»jfiatis#u x- 

;k 15. OSftgftfX tHPty*R4 
0 VJUtf 1 — JP-tlC 1 . 2-yPt°l/>^-^ 

X— 7\M*'J:*-Jk 10. 0 fiasco. kHDtv^ 

N- (3-y/f^7^/7'P^) 
X5PU>>>731 >±K 1 , 2-ynk>/^yh^S 

JP7$;yDt:jW Xfl/>y7^>-l, 2-ynt: 
k>**>- H^iafe±nx^u>^^>- K*BK 

;k s. os»a$(D, t fd*wu»2 5 o£*rr*tf 

U t^y^P tf U>yj 3— Jk 1. 5 fiS^O, ->U 

z2->^mmt-t^m.^^m (x^-tr>aE3 # ;uh'>zL 

^ -y htt^T egos tab B 8 4 6 

2) , 2. 2fi»SSON, N-S^^^Uv^D'S+vJU 
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T^y. 0. 5fi*gE<£>, Xfl/>^ 1 J^-W, 4 7 

mm%mm<om&t}WAmm, 2. omsbotmsj: 

[0 0 6 9 ] (B«Ad) NCOM»3 1. 5 fiS 
%, »S«S$t» 5 6 11X U 7 x Z U / f 
U>#'J< VvT^- h (fflMDI) ty7xZJM^ 

[0 0 7 0] 1 0 OM«0)A*]5fc#£, 1 2 5 fi»3$ 
(DBm&tttZ, liSPuromat (S^iS^) PU 
1 SgftCTig^l, JKlSjg^SrB o sch7/X 
■fUttAbT, 2 31CT'«I£LT2 0. 5mW/mK^) 
3 8 g / 1 ©8S6tT^«6PU8Jl 
6 ftfc. (a) *>S (c) 

[0 0 7 1 ] jfetifcgU I 

(Afif/£^) 5 5. hHn + y«3 7 0 

B6-f *>I*f»3tTll6ft4# U x-tJH* U 

;i/> 3 7. OSSffiO. tKo + ->;i/»3 4 0*WL, 

t>0a>hyi$ 7htt, Tegostab (^SiS 
S) B 8 4 6 5) % 1. 3fiS3$C0N, N-^T^l/v 
^O'S+^T'SX 0. 7fiJia$C0N, N, N ' , 
N-" , N" -^>^/^yXf k>h>J7^>, 0. 

3 A* 1. 8MgB<B#*3J; 

[0072] (B*rt») mtm i trau. 

[0 0 7 3] lOOliSllOAijS^t, 1 ions 
(DBmf&ttt*. MPuromat PU 
1 5 3£B + Tfi^U Rl5B&«*Bo sch7>X* 
KftALT, 2 3t:T«lT2 0. 0mW/mK(O| 
e3Ht*5i«3 6 g / 1 ©«K*#-ra^K<tPU«K 
5Bia***»6*lfc. #U*# (a) (c) <B»SiSa 

[0 0 7 4] &fcfcgj] I I I 

(A*fi£#) 3 0. 0 1i^, fcHD + y^R3 5 
0, ^fiS^Ml 1. 41I%^U fflW^t 
LTCDhU U>y7^>S)4M^±i:, 1, 2-^ 
□ trU>**vH (5011%) X^U>^+>H 

(5oii%) ^yD7^M^$tti#bn^*ux 

-xJU#»J :*-Jk 2 3. 7fi»gBC0, fcFO + S/JUR 

4 4 0 ^^1, ya^D-XiC 1 , 2-ynt°l/>^ 

* *> h * fittjo s^t»6ft5*u x- u 
;k 2 0. 0fi«ffi(&, t Ha^yws 5 o , $?mm 
«4t»fillHXS«U tb^^^chLT(0, 2, 
2' -fcf* (4-hFDty7xZJW 7 p n/t>, 
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A7Arfc FW^/X^;-;i/7^ >*5ff5n-57 
>-^k!B^»±K, 1, 2-^Pt?U>**S/Hfttt 

2 0. 0fiSgB£>, tHn*S/JHkl2 0MU N- 
(3-y^^7a/ynt:^) ifl/^S^ll: 
1, 2 -7 r DtU>**vKS:»-1'*>a{ 5 tU0$1i:, & 
HT, ^tltiOtl&ftSN- (3-y/^7a;y 
Pt;W Xfl/>y7^>- 1, 2-7 , Dei/>**y 

10 ^^Ux-riHUt-Jk 3. OSSSBcq, y'Jn- 
>£S$£T£^&3c^J (IWIfflT e g o s t a b (S 
SiSfiD B 8 4 6 5) , 1. OSM^cON, N-y/f 

;uf>^ n^^s/jbT^ >> o. sjtsas^N, n, 
i. smsas^K&cktf 1 3. ossg^^u^ 

[0 0 7 5] (B#Wc#) »Ifc«I EPOS. 
[0 0 7 6] 10 0ll»OAi«»t, 12 3fi*3$ 
<£>BfH/£#££, iilWliEPuromat (g&ig 

20 H) pu i 5««*Tfi£U :«tdc»*Bi;< 

Bosch5>^t»lllU 2 3t;T«l3tLT, 1 
9. 5mW/mK£7)i£itt, 3g/10«SS:.tt5 
i$KttPUWR««tt*1»&. (a) *6 (c) 

©*«»4*»tt3 3. 4fi*%Tfe-^fCo 
[0 0 7 7] I V 

(A#ffi£#) 2 0. 0ffiS^<7), tHD + y;l/»2 4 

o, sfiaM»S2 5B»%<£*ru m^y^ji 
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TI Poly fluoro-alkane cpds. - used as propel lant gas, blowing agent and 
degreasing and cleaning agent free from chlorine cpds. which could harm 
ozone layer. 
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Polyfluoroalkanes have formula (I) CX3-CY2-R Where X = H and/ or F; Y = H, 
F and/or CF3; R = CH2F, CHF2, CH3, CF3, CF2-CH3, CF2CH2F, CH2-CH3, 
CH2-CH2-CH3 or CH(CH3)-CH3; and contains at least 2 F atoms in the mol. 

USE/ADVANTAGE - Used as propel lants for sprays; blowing agents for 
plastics foam, esp. based on isocyanates, polystyrenes, PVC or phenol/HCHO 
condensates, partic. polyurethane and/or polyisocyanu-rate foams; and 
degreasing and/or cleaning agents in the electric-al industry. (I) are 
free from CI, unlike conventional propel lant gases which damage the ozone 
layer. They are suitable e.g. for cosmetic and medicinal sprays and making 
plastics foam for thermal insulation, e.g. for roof insulation. 
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